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(57) Abstract 

A fused polypeptide composed of a polypeptide having the G-CSF activity with another polypeptide having 
the TPO activity; a DNA encoding this fused polypeptide; a fused polypeptide wherein a polypeptide having the G- 
CSF activity has been fused with another polypeptide having the TPO activity via a spacer peptide; a DNA encoding 
this fused polypeptide; a polypeptide wherein the above-mentioned fused polypeptide composed of the polypeptide 
having the G-CSF activity with the polypeptide having the TPO activity has been further chemically modified with a 
polyalkylene glycol derivative; and a remedy for anemia containing such a fused polypeptide as the active ingredient. 
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m&<Dmmm\z&\,*T* <t*mmw<D&^xmmM&zwtmikmmmzi$ 

M'b&t&^&t&mmzmmt'&z-v-'f h*-r>«, mtE^-viz^^n 
-^np--j|f!iaJtH^ iuxo^x -r>^-o-r^r> (id -3, 1 

L-6, IL-1 1, ES^nnz-iiHWffl^ntV^ H#:7(Met 
calf)£>, H (Blood) 80. 50-56 (1990) ; A > h (Hunt) 6, ?yyF(Bloo 

d) 80. 904-911 (1992) ; #£¥6-11705 ; *:7*7>(Hof fman) 6, fyv H • ir 
;KBlood Cells) 13, 75-86 (1987); T^T (Mazur) £. x^*^U*>^- 

hD>?-(Exp.Hematol.) 15, 1123-1133 (1987) ; "?#x-x (McNiece) 
x^*^U;*>^;i/ • hav>-(Exp.Hematol.) 16, 807-810 (1988) ; ;KLu 
)5, ^'Jr^f y ->j. • >»^-^-;P • • hn>>— (Brit. J.Hematol.) 70 
, 149-156 (1988) ; -f S/A-XIshibashi) £, >^ • *7 • If • ir 

i^B±)V • 7*5*5- • *y • iMx>X(Proc.Natl.Acad.Sci. USA) 86. 5953- 
5957 (1989), W095/21919, W095/18858) . £ftS#< <Z)1M biJ* >tt. fl*JB 
(Dfi^t-ctoT, Jlil/ME**«S-a-*'b©T**ta»Sn*. *ifi{CfcoT, 
c-ipl tVi"5S^(DU*>h*^jfii/h««i(BH^<D^T, »*>«tt3&«3l<, 
**fP»-r*tf^ h*-r>T»SCt^S*Wc$nfc C^lr^-r (de Sauvag 

e) S, *-f^*- (Nature) 369. 533 (1994)) . 
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(Nicola) 6, • Or? • /Vf ;*-as?;&;k$r** h U~a.Biol.Chem.) 2 

58, 9017 (1983) ) . h;fr-f >£j»^ Ufctf'J H £ UT 

fct, #^¥6-500116, #B!*HfJg5359035 ^, iWJ^^-AVhDy 
-(Exp. Hematol.) 21. 647-655 (1993) , W18. 615 (1990)#K*«****. 

G - C S FiStt**T*#U HiTP Ogttfttt4#U 

A, 7^-<if-.^H^tT, G-CSF«tt*tt«#U^f HtTP 
OjStt**r«# U H t^il'&l/ U F*5<fctf«M^# U 

HSn- HT5DNA, *3<£tf, SG- C S F*g&£^T<£># U H £ 

^fg^-cfflVi^nsG-csF^tt^^r-r^^u^y^HtbTtt, g-cs 

yKE^^^TT-S^U^^H (Nature) 319. 415 (1986)) 
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Z. 03*.tf, mZ^. #W§BS63-267299 , #PBB863-299, #^HS63-500 

636 miZftm<Dh G - C S F Z. tWVg 



m i ^ 

X TlirProLeuGlyProAlaSerSerLeuProGlnSerPheLeuLeu 
15 10 15 

Ly sCy sLeuGl uGl nVa 1 ArgLys I 1 eGl nGl yAspGl yAl aAl aLeu 

20 25 30 

GlnGluLysLeuCysAlaThrTyrLysLeuCysHisProGluGluLeu 

35 40 45 

ValLeuLeuGlyHisSerLeuGlylleProTrpAlaProLeuSerSer 

50 55 60 

CysProSerGlnAlaLeuGlnLeuAlaGlyCysLeuSerGlnLeuHis 

65 70 75 

SerGlyLeuPheLeuTyrGlnGlyLeuLeuGlnAlaLeuGluGlylle 
80 85 90 95 

SerProGluLeuGlyProThrLeuAspThrLeuGlnLeuAspYalAla 

100 105 110 

AspPheAlaThrThrlleTrpGlnGlnMetGluGluLeuGlyMetAla 

115 120 125 

ProAl aLeuGlnProThrGlnGlyAl aMe tProAl aPheAl aSerAla 

130 135 140 

PheGlnArgArgAlaGlyGlyValLeuValAlaSerHisLeuGlnSer 

145 150 155 

PheLeuGluValSerTyrArgValLeuArgHisLeuAlaGlnPro 
160 165 170 174 

(X U H £75:12 Met ^^T. ) 
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£tn#'J^HT»-5c-mp 1 'J#>K C^-T^^- (Nature) 369, 53 

3 0994)) mjkmm&m^* #jhm&b^\ -^^ ayy ->>ziu--mmm 

-f^> (ID - 3, IL-6, I L- 1 1 , gS«3D--i»Bf^*»ff 
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m 3 m 

Se rProAl aProProAl aCysAspLeuArgValLeuSe rLysLeu 
15 10 15 

LeuArgAspSerHisValLeuHisSerArgLeuSerGlnCysPro 
20 25 30 

Gl uVa 1 H i sP roLeuProThrP roVa lLeuLeuP roAl aVa 1 Asp 
35 40 45 

PheSerLeuGlyGluTrpLysThrGlnMetGluGluThrLysAla 
50 55 60 

GlnAspIleLeuGlyAlaValThrLeuLeuLeuGluGlyVaiMet 
65 70 75 

AlaAlaArgGlyGlnLeuGlyProThrCysLeuSerSerLeuLeu 
80 85 90 

GlyGlnLeuSerGlyGlnValArgLeuLeuLeuGlyAlaLeuGln 
95 100 105 

SerLeuLeuGlyThrGlnLeuProProGlnGlyArgThrThrAla 

110 115 120 

H i sLysAspProAsnAl a 1 1 ePheLeuSerPheGlnHi sLeuLeu 

125 130 135 

ArgGlyLysValArgPheLeuMetLeuValGlyGlySerThrLeu 

140 145 150 

CysValArgArgAlaProProThrThrAlaValProSerArgThr 

155 160 165 

SerLeuValLeuThrLeuAsnGluLeuProAsnArgThrSerGly 

170 175 180 

LeuLeuGluThrAsnPlieTlirAlaSerAlaArgThrTlirGlySer 

185 190 195 

GlyLeuLeuLysTrpGlnGlnGlyPheArgAlaLysIleProGly 

200 205 210 

LeuLeuAsnGlnThrSerArgSerLeuAspGliiIleProGlyTyr 

215 220 225 

LeuAsnArgl leHi sGluLeuLeuAsnGlyThrArgGlyLeuPhe 

230 235 240 

ProGlyProSerArgArgThrLeuGlyAlaProAspIleSerSer 

245 250 255 

GlyThrSerAspThrGlySerLeuProProAsnLeuGlnProGly 

260 265 270 

TyrSerProSerProThrHisProProThrGlyGlnTyrThrLeu 

275 280 285 

PheP roLeuP roP r oThrLeuP roThrProVa 1 Va 1G1 nLeuH i s 

290 295 300 

ProLeuLeuProAspProSerAlaProThrProThrProThrSer 

305 310 315 

ProLeuLeiiAsnThrSerTyrThrHisSerGlnAsnLeuSerGln 

320 325 330 

GluGly 
332 
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#U^^HT*n«<i:Vi. MAtf, T P Ofif ttStt 5# U H i: IT c 
-mp 1 U#>Kfc;t3V>-54g^ N*«gT^yK^e> 1 5 3 - 1 5 4 t@®7$ 

y >#— 

(GlyGlyGlySer) 8 Arg 
(SerGlyGlyGly) 4 Arg 

SerGlyGlyGlyArg 
(SerGlyGlyGly)* 

SerGlyGlyGly 
(GlyGlyGlySer) » 
(GlyGlyGlySer), 
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— (Nucleic Acid Research). 10, 6487 (1982), ynv-f-f>^ • *7 
• tv'atJl' • 7*f 5- • • H-^x>7 (Proc. Natl. Acad. Sci., USA) 
, 79, 6409 (1982), ^ay-f^ • • j-issj-Jls • 7#-x5 — • * 

y.D-^X>X (Proc. Natl. Acad. Sci., USA), 81. 5662 (1984), 1MX> 
7. (Science), 224, 1431 (1984), PCT W085/00817, *-T^- (Nature), 31 
6, 601 (1985), (Gene), 34. 315 (1985), ?f Wy^ • 7«>y H • 'J 

1J— (Nucleic Acids Research), 13, 4431 (1985), * U> h • 7n b n — ;P 
X • -f > • ^El^a.^ — • AW ^-a^— (Current Protocols in Molecular Bio 
logy) , 8* Mutagenesis of Cloned DNA, John Wiley & Sons, Inc. (1989)3tlc 

-;v«Si*#, # U :t * i'X^ 1/ > - # 'J -> □ fcT U 

¥7-96558Kffi«£nfc#i£fc: J: Oft^T* 

aMSWCDSt&tfU^:/^}* (£TF, TPO-CSFtKt) S3-h*nDN 
Ate, &£]<DT P 0«ft^T5#'J F<B&£E#|:fc<ktf G- C S 
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^->a> (PCR) Sx^lCcfcO^* Sfc, {L^^JCcfcO^T 

TPO-CSFS3- HT^DNAttTtt, BB#J#^ 1 , 2*fctt3(C^b 

KT*J££SB^£^tmNA£&tf£££;0*T£, W*-k£, 4 , 5 

6 \Z 7jk V j£SG^J £ ^ tr D N A £ & * £ £: T^T €f * . 
3EiC, iEDNAlC^lt, G - C S F£H£:fc«ktfT P OiS&££;:b&^*5K 

MAtf* BB#I#^4, 5 £fcte6 lC^l/fc«£gB^J£^tmNA£:/D 

—>a >S*fflVi*31tlCJ:t)#^n*DNA**^SZ:t)&t-c#S. 

^ttWlCte* nnn— ^SVitt^ , 7-^63l50DNA^ga^tU«:^>^ , ^> 
7^;V^-&fflViT, 0. 7-1. OMtftth'J^lET, 6 5 t)T, S3 

>£fro£:&> 0. 1 te«&5&><E> 2te»££T<B|KI<&»£<Z)S S 
CJg«c (lf&«£<BSSC&iK£>i&j£ra:* 15 0mMfiftthU^, 1 5 mM 
^X>R3th'J^T<65. ) 6 5 "CT7^M- £ifc*rr* £ £ 9 
IrI5£ $ tl5 D N A £ & * Z\ <h # * . 

• ^#^hU — (Molecular Cloning, A laboratory manual) , f& 
2 IK (U->^;Vy^ (Sambrook) , (Fritsch), V—T^X (Maniatis 

) H • X^U >^ • A-A- • 7^7 h U - • ^1/7 (Cold Sprin 

g Harbor Laboratory Press), 1 9 8 9 ¥T!l) lc8B«$nxVi^>. 

TPO-CSFli±ffiTt8$n5DNA(:ioT3-H$n5iT©3}?U^ 
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TPO-CSF&D-Ht5DNA^tJ^775Fi:l/tlt flIAfcf, pBS- 
T153LND28 , pBS-T154ND28, pBS-153ND28LNl^tf £n£>. pBS-T153LND28 
t!±mm~V$> ^ Escherichia coli TLN-K pBS-T154ND28£^tr;fcj»MT&*Esch 
erichia coli TN-1 13, 7 * 2 3 1 6 B#Timtfcffil££ifrI¥lMSi£ffiffl 

asm, B*s:£&m^<tfrt5miT@ i#3-^ (8^3 o 5) ic-en-^nF 

ERM BP— 50 OK FERM B P - 5 0 0 2 t VTZfttZtlT^Z. 

JilBO^^lCbTlt^nSTPO-CSF^zi-H-rSJie^ (£AT* TPO 
-CSF3ie^i:ll&-r) &1t^^Tfg^$-a-^fe*lC«, TPO-CSF 
3tfcT£"&tJDNA»r>t£, MI®6MS^&£W*DNA##BI£|gT, TPO- 

. lr>i'Jt7I, ir^TJR* :nU*A*£?^U^A«, !/UlfA* 

^u^am, ^-f^xjsl a^;wx«, ^ic«T*m£^«#a>fli> 

m&^pJIBT, T P O - C S F$Lte?&1fc^-?%Z>tiLW\z7u ; E-* — &tt 

b T V* 5 fc <D?WB Vi £ tl 5 . 
*»HS^©«£&£1&£ tltlV^tt^lt TPO-CSF 3831^ ^ ^ - « 

TPO-CSFlfif, |g^i&*gB3^ J;9*j£$nT^*;i£*W£U^. :/ 

pBTrp2> pBTacl, pBTac2 
(Virnfc^-U >#-^>A^A*fc«fc£>r1iJE) , pKYPl 0 (#MBS58-1106 
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00), pKYP 2 0 0 t7 if V 5 • M OruVhfr • ir^T. MJ — CA 

gric. Biol. Chem.), 48. 669 (1984)) , pLSAl 17 tl 7 )V * n 

-i^u^ti)V - tr^Ts MJ — (Agric. Biol. Chem.), 53. 277 (1989)) > pGE 
L 1 C^O->— 5 s >f >^ • ^ • If • • Ttly^S. — • • 1MX> 

X(Proc. Natl. Acad. Sci., USA), 82. 4306 (1985)) , pBluescript (STRATA 
GENEtt) , pTrs3 0 [X->xUt7 0U JM109/pTrS30 (FERM BP 
- 5 4 0 7 ) <fc , p T r s 3 2 CXi^iU kTO'J JM109/pTrS32 ( 

FERM BP- 5 4 0 8 ) £DWSin , pAGE 1 0 7 C#M¥3-22979 ; Mi 
yaji^.lM / o^— (Cytotechnology), 3, 133(1990) ) , pAS3-3 
OftM 5 !* 2-227075) *5<fctfpAMo ERC 3 S c C DM 8 C^9-f T> • S*"- 
F (Brian Seed) 6>. *-f^r -(Nature), 329. 840(1987)) ^fc^f* £ 

J b0>-?fc«fcl>. 01 A. & trpyp^e— (Ptrp) , lacyn^E— ^- (Plac) 

ce—^-.^^^^- tat-c^r*. s^p^e* 2 oie^js^fcyp^-^— (Pt 

*>fc*<b<Z>-C'b«fcV^ U2Hy-A^BB^iJtH§te=i H>t©W£ia^Ei ( 

T P O - C S F jtfc^teT P O- C S F — FT fclte^T&nfcf n& 
m^ZZ\ttfT?&Z>&* K»^<DDNABB^I*1&^^T<C^{CS]i^:zl 

^iSTlClE^MBB^JSBB«*r^ 21 £&m& bV>. 
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fiilttt, Escherichia coli XLl-Blue, Escherichia coli XL2-Blue, E 
scherichia coli DHK Escherichia coli DH5 a, Escherichia coli MC1000, 
Escherichia coli KY3276, Escherichia coli W1485, Escherichia coli JM109 
, Escherichia coli HB10K Escherichia coli No. 49, Escherichia coli W3110 
, Escherichia coli NY49, Bacillus subt i 1 is > Bacillus amyloliguefacines , 
Brevibacterium immariophilum ATCC 14068, Brevibacterium saccharolyticum A 
TCC 14066, Brevibacterium flavum ATCC 14067, Brevibacterium lactofermentum 
ATCC13869, Corynebacterium glutamicum ATCC13032, Corynebacterium acetoa 
cidophilum ATCC13870, Microbacterium amnion i a ph Hum ATCC15354^£&tf£> £ 

»«M^&1S^tl/TfflV^»'&lC«, 3651^* — tbT, MX-te* YEp 
1 3 (ATCC37115) , YEp 2 4 (ATCC37051) , YCp 5 0 (ATCC37419) 

t><D-Cb«tVi. mx&. ^*v— X*^— W©«Wt*©»fiHF©^n*— 
, gal lynt-^- gal lO^n^E-^-, t-hi/ayi'SSI^Dt-^ 
— , MFaiyp^B— ^— , CUP l:/D^— ^— *®:/D^— ^ — 

It^i: UTte, Saccharomyces cerevisae , Schizosaccharomyces pombe , Kluy 
veromyces lactis , Trichosporon pullulans , Schwanniomyces alluvius 3g£fc 
\fZ>ZL 

NA I/Amp, pcDNA I, pcDM8 (^Ttl&^P v'ttcfc 0 rlJJR) 
p cDNA 3 <-f hP — iS3u>tkM) , p AGE 2 4 8 , p AGE 2 1 
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fcC9-Cfc«fcV>. t h CM V© I E (immediate early) it fifW^a ^r— 

T P O - C S F JtfiTOT PO-CSFSD- FT fcJtfc^FT &nfcrv>*fn& 

mat, &fc£^e>»^sn&TPo-csFWu ^$nfe-sub^aBia^ 
ic^^n^v^fe, ««wtcT p o - c s f ^mimi&mzftm-z^z icwu 

)VV>*><D-ftm CC. Paulson £>. tf • ^ • • /W*D5?*;V • 

<5r5XhU- (J. Biol. Chem.), 264. 17619 (1989)] &&ZtnVP><D#m CJo 
hn. B. Lowe £. ya«>- 5V >V • ^ • If • T^a ^ * Trt^S — • 
.U--TX>X (Proc. Natl. Acad. Sci.). USA. 86. 8227 (1989), John. B. Lo 
we £ : v— >X • T> H •5 s W"^:/;*>h (Genes Develop.), 4. 1288 (199 

m^tVXU. l"?)Wmm. HBT5 6 3 7 C&WB863-299) > COSifflflS 

wj^mn&^<DT p o - c s f jn5^**t*D n Aomxmt LTii. Ottilia 

, JL]s# hP#- ^3 >i£ CMiyajifc : 1M hf^/oi?- (Cytotechnolog 
y), 3, 133(1990)] > U >m^)V s ^ ($IW§¥2-227075) , U#7x^*/a 

x;P • 7xi^t- (Philip L. Feigner) S : T'aiz-f^ 
>^ • • If • ^-JP • T^75ra — • • -tMX>X (Proc. Natl. Ac 
ad. Sci., USA). 84. 7413 (1987) J £<1:#T#*. J&KI6#U*tf>IR 

ft*5<ktfJ«aira\ #5H^2-227075fe«>Vitt#M¥2-25789ncBa*$nTViS^ 
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5-4 Or*tJ:<, HUHQIt, 51*1 6-9 6israT&<&. #f*l*pH 

a:, 3 . o ~ 9 . o pHOOTSEtt, *t«**v>tt*r*©«, r;v*u 

**» mm. ******** r^-ruz^m^xft^. 

fcfcf «fc#fctt-f V^OtfiW-3-D-^*«^Hf^^^H (I PTG) 
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l^RPMI 1 6 4 0 *S6, MEMi^i C-f -^;KEagle)*tS!L *!/3 • bf- 
. x;KGibcoBKL)tt«r, D-MEM*i t*f*7zi • If — • T— ^ • X 

;u (GibcoBRD *t»n *fc(iin^ist tc^j&ie Jkt**£ & asao v^mm^m v> 

5%CO.#ttT»©*fl s T-Cf?'3. i£*ia&&3 5-3 7 
> **NfWtt, 5i#3~7 0I«T»5. 

#08¥2-227O75JCl2«$nTV^^lc2|li;T, $>k H DliKja7C»^Jl^ 
5 iC l/T4S3nft*58i©TP O-CSFH jifit<z)£ a 
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po-cs FSi#mt^-ef5. 

:7^-£*UfflbTifimT5Z:<h*>Ti*£. uVZOfife CJohn. B. Low 

(Proc. Natl. Acad. Sci.). USA, 86. 8227 (1989) > John. B. Lowe 
>X- T>H • 5V (Genes Develop.). 4. 1288 (1990) ) IC^C 

HlC, G - C S Fgft £tt 53^ U H IC^t Sfiift, m%.\Z, G-CS 

*&m<o t po-csfu, £ * &s vitt^aoig^tigsrfljt* Eisim^ 

2tc5g^©Eisim^«s^^i ux> ws&fcmo t p o - c s f sisia^w 
ic ft# $ n * is# t u xm mi? * * . 
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it. &&&mm<D&mz£r)mmmmMm£VTmm'rzz£hx%z>. 
leisure*. 

fg 1 BttTPO-ND 2 8 (1) £3— F*r-5DNA£^tr:/7X^ HOifi^ 
^20ttTPO-ND2 8 (2) ^3— HtSDN ASr^try^X^ F<Di£tJj£ 
I30HTPO-ND2 8 (3) Sa-HtiDNA^^XS 

G-CS FJg&£WT**U^:^F£:3-FT<5DNA<i:l/T, thG-C 
SFOTSyKE^O^^, ^l#@©7$/»SS^77-> (Ala) \Z. 
^3#g(7)T^y l/^-— > (Thr) IC, J64#B©75yR*'f D«» 
(Tyr) fc, I5f@075yK^7M-> (Arg) *5«fctffg 1 7# 
B<DT5/Bfca*izU > (Ser) K£T*ifcSnfc#U H?»5ND 2 8 

^□-HtSDNA (#BflH863-267292)£fflV^ T P OflH3i£*rr*#U 

KfSDNAfcUTH ^3^07$yKE5!l$lft5#U^fH C 
5*i^-f ^(de Sauvage) e>. *f ^-(Nature), 369. 533 (1994) ; £TF» T 
PO^lSia-r^) *3-H-rSDNA*fflViT£JlT©«k'5lCUTTPO-CS F 
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£3-mDNAS^il/fc. TPOtND 2 8 <h<Z>JK^# U H SfiTF 

, TPO-ND 2 8 tirr. 

i. TPoat^<PSc# 

TPO-ND 2 8 TkVrm.TZ'ftmzm^ZTV o*n— K-T^JI^ (£TF, 
TPOAfi^tl&t) tt, ■xU-^'f^Cde Sauvage) 6»7&^^bfeffiSiB^I C^-f 
^-(Nature). 369. 533 (1994) ) &h£\Z. P C RfclCJ; D^T©^ 

^^-1 tPSET*) *5<fctfTP03te^<Z>3' ^mSE^I^trE^I*^ 8 
iC^^tlfcDNA (£TF, ^^-2 tB&fBT*) T^-f F • /W** 

1, 2, thlfI#UA + mRNA D-><x-# (Clontech)*t 
S5ia#^CL6510-n mRNA*J;^-/W^U^h • ZfVT>7V74 
->3 > • ~>X^A • 7*7 • 77-^ h * • cDNA • 

h (Superscript Preamplification System for First Strand cDNA Synthes 
is Kit, • tf- • T-JU • x;KGibcoBRL)ttfi) £/BV>T* &te£PCR 

felck DTP OJl^»SRlS«Sa^JOJi'IB*3<k^^ a-n>^*ff o fc. 

khffi#UA + mRNA 1 . 0 0 0 ng^t'J^ (dT) 12-18 
SOOng h\Z^m) £^trO. 0 1 3 m 1 7 Ot, 1 0«- 

gEttS&lC 1 0 (synthesis buffer) 0 . 0 0 2m K 
1 OmM dNTPmi x 0. 001ml, 0. 1M DTT 0 . 0 0 2 ml 
, Superscript II RT ( 2 0 0 kU/ml) 0. 0 0 1ml (V>mfe** He 
£SsiQU, SIT1 O^WAfeKbfc^ 4 2TCT5 0 
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&RfomiZl. coH RNaseH ( 2 , 0 0 0 U/m 1 ; h IZ^) 0 . 0 0 1 

KSJfcffcO. 0 0 5 ml, 4 0 0 nM ^7- 1 , 4 0 0 nM ^"7- 
2, 2 OmM h'JX-M (pH8. 2) , 1 0 mM tfMfcfcU^A, 0. 0 1 
mg/ml C7v-jfiifflfT;W^5> (CAT, B S A tlBET*) , 2mM Ifb7^ 
*v"^A, 6mM ttST^-^, 0. 1% MJh>X-l 00, 10% 
*J* 1 ?)V7>)Vy**ci'\ ! - (£AT, DMSOtBS82-r^) ,0.0 5 mM x^"* 
•>7f/'»3'J>K OUT, dATPtlSE-TS) , 0. 0 5 mM x**^ 
->fi?>3U>K dCTPtlSffiT*) , 0. 0 5 mM -x^v-^T 

/*»3»J>» (£*T, dGTP tPSgBT*) , 0. 0 5mM ft^>f5^ 
>3U>K (ETF, dTTPtlSC-r*) Z-StfRfemO. lmll:P f u #U 
*7—fcf h^^^->(Stratagene)^t») 2. 53Mfr£ria*., /^-*>x;P 
T • ^-^X • DNA • tf-T;W • tM * 9- (PERKIN ELMER CETUS DNA 
Thermal Cycler, ^iBifi*t§l) £/BV>T, 9 413/4 5 fJ\ 5 013/1 7 2 
"C/ 2 ^W©^f y^rzL^-is a >f=rg£ 3 5 lel» D iST £ £ K«fc 0 P C R £fro 

V>, TE|g«i& CI OmM bVX-mm (pH8. 0) , lm 

M JL*V> s J7^>m&m. (£TF, EDTAtBSBBT*) ] 0. 0 1 5 m l\Z 

S^lcMIS»^iiliLdIII*5«tt^K£ji.I PCRTflfttSnfc 
DNASlftlfc. 

K&^fcTtfD-xy^&^lMCj^*, R7^fP-X^«tD«5 1. lkb 
<D H 1 nd lll- Kpn I I1DN A»rK-£lSMKbfc. 

«DNA»fM- (5 Ong) t7Jl/f^P-->^»ttS^^7X$ H^^^ 
-pBluescript II SKC-) CX h^^^-XStratagene)*!:®) O H i nd lll- 
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Kp n I 3J»f2 . 9 k b#rJt (3 0 n g) 4DNAMy—>3 hVe r 

. i &mmttw zm^xmtevrz. (K^*o. o 1 8 mi) . 

KK««SffiV», ^»IDH 5 am i^fn • If- • T—)V • x;p (GibcoBRL) 
thR^^D — • I7^>i>x-DH 5 a ZI >bf^> ^Jt&lCft^ 
T^Rfe&U «?§*«IEiJM*& 5 0Mg/mlOT>kfv'U>^trLB«^ 

^WbT#fe^K<gift«5*1*^e)S»I^^ CM->dWA(Birnboim)£ ; * 
:7W • *7 s sy*J • UU— ^(Nucleic Acids Res.), 7, 1513 (1979)) lc 

^ • 9)V • ^x>* • +7 h CTaa DyeDeoxy Terminator Cycle Seauen 
cingKit, 7^7-fH-/Wt^fAXm »ft**401113) *3J;tfABI373 

. ££E?!l<Z>tfeJfcl::|&bT, TPOfefc^ifigEM Ct^'W 5^ (de Sauvage) 
^-T^^- (Nature). 369. 533 (1994) ) £<b £{Cfie?"J#-^ 9 ~ 1 3 

1 4T^n5fiSE?!l$tn6^©DNAfcW^^-f©ISfi?iJ^ 
trSE#f#^l 5£&fcil 6*?^Sn*iBgE#l£rW"r* 2 z><Z>:/7-r 

mmmt—wcVKL-??**. pbs-tpo 3 3 2 ^^ojtf^icfflvi^. 

2. TPO-ND2 8=£3-Hf5DNA(0Mj:-e(0%i 
^JfiMl-1. Tf^nfcTPOSa-HnDNA, 43<ktmWlB863-26729 

2 JCfam^nfe^ffilCfcO^^nfeND 2 8 ^D-Ff «>DNA^fflViT, TP 
OtND2 8©»^U^fH (N^ffllCTPO, C*il:ND2 8) TPO 
-ND 2 8 ^TOcfc^iCbTf^Kbfe . 
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1) TPO — ND2 8 (1) CBBff)##2 : U (GlyGlyGlySerGlyGlyGly 
SerGlvGlvGlySerArg : SB^iJ## 1 7) £ frfS^ :/) -&3-FTSDNA (SB 

j£&£*TPOte3 3 2 7^ dO^^N^fill 5 375^16 

TV>£ C^U"^ $><de Sauvage) ^.^-r^-r— (Nature). 369. 533 (1994) ) 
£ 0, N*fl!ltCTPO©N*^e> 1 5 3#SST07$/K, C*«K3fc± 
SND2 8 ( 1 7 >* — (GlyGlyGlySerGlyGlyGlySerGlyGlyGly 

SerArg) ^UT^l/fcTPO-ND2 8(1) Hf-SDN A£, £AT 

(D TPO-ND2 8 ( 1 ) <PTPOffl!fr£3— A<PfEg[ 
TPO-ND2 8 (1) <Z)TPOffl5#£:3-F-r*DNA£PCR&&JBV>T 

f*:fi£E?!l (63^1*^1 8) SttiDNA^"?- (£TF> ^7-f7-3 

I©^7-f7- 3 t^^'f^— 1 *,k^pBS-TP0 3 3 2 ££fflwr, £A 
TO«k -5 tC P C R £ff o &. 

PBS-TP0 3 3 2 1 0 ng> 4 0 0 nM ^-7- 3 , 4 0 0 nM^ 
2 OmM (pH8. 2) , 1 0 mM &ft*U9A. 

0. 0 lmg/ml BSA, 2mM lft7^*>^, 6mM KRT^- 
tfA* 0. \% h'Jh>X-l 0 0, 10% DMSO, 0. 0 5 mM dAT 
P, 0. 0 5mM dCTP, 0. 0 5 mM dGTP, 0. 0 5 mM dTTP 
Z-StsKfemO. lmltC Pf u #U*9— 2. 5*ti:*JD*., /^-^>X 

• • DNA • • 1M * 9- ' (PERKIN ELMER CETUS DNA 

Thermal Cycler* ^JBitttSl) £Ji§V>T> 9 413/4 5 IK 5 01C/1^ 7 2 
*C/ 1 #fflCM ^a^-'>3>II& 1 8 IfilllDagTZ: £ Kl«fc t) P CR£fro 
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DNA£iKtftbfc. 

<D H i nd lll- Xb a I ffllDN A0rH-£¥ltl'fc.. 

KDNABrfi- (1 0 Ong) tpBluescript II SK(-)(P H i n d lll- Xb a 
I«J»r2. 9kbSffr (50ng) SDNA7-fy-v'3>^ hVe r. 1 C 

^iBss*t*n &m^xmifcviz (Rfommv. o 1 8 mi) . 

* •*M£r/P« v—^x>X • *y h*5<ktfABI373A DNAS"~5r>1J— [77 

SEMt-SUfc, /7X5FPBS-T1 5 3 L ND SrU&OHftfeiCJfl Ufc. 
@ TPO-ND2 8 (1) (0ND2 8ffl^J"Pt^DNAg)^» 
T P O — ND 2 8 (1) 0ND2 8 mDNASP CR&SrJBV* 
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^•7- <^t, ^^7-5 tBSBars) s^jsKbfc. 

cnecyM^-^^ND 2 8 £3-Ht4DNA&ttJ^77$ HpC 
f B D 2 8 (#MBS63-267292)«rfflViT, £TF<Z>P C R£j&£fr ofc. 

pCfBD28 1 Ong, 4 0 OnM !7*:7-f 7— 4 > 4 0 0 nM 
-5, 2 OmM hU*-*SB6 (pH8. 2) , 1 OmM V&Jx* 0. 0 

lmg/ml BSA, 2mM fi^n^ 1 )^ 6 mM mmT^-Vl** 
0. \% b U h>X- 1 0 0 > 1 0 % DMSO> 0. 05 mM d ATP, 0 
. 0 5mM dCTP, 0. 0 5 mM dGTP, 0. 0 5 mM dTTP£#tf 
RfemQ. lmll:Plu^ , ^7-f2. 5¥ffi^JDA, A-*>x;i/V • 
— 97, • DNA • U— • iM ^7— (PERKIN ELMER CETUS DNA Thenal Cyc 
lei\ 3t$ei£*t») 9 4t)/4 5|}», 5 0t/l^, 7 2 < C/1#KI 

<£K >^a.^-v3 >fr@£ 1 8I§]«D&T££:lC<fc9PCR£fT^fc:. 

#S>n;fcitJ8£TE««&0. 0 1 5mll:i§ilfc. 

&&m\zmmmms_a_c_ ii43<fct*x_b_a i sssanu pcRT*«sn&DN 

a cll-Xb a I &3gDNA»ffr£i*MKbfc. 

©EDNAWfM- (1 0 Ong) tpBluescript II SK(-)g) S a c ll- Xb a I W 
mi. 9 k b»fM- ( 5 0 n g) ^DNA^-ry— v-a HVer. 1 (3:iBjfift 

») SJfl^TjglSLfc (SISIS*0. 0 18ml). 

&SJfc«££fflV^ 7CJ»BIDH5 aft&femiZft-DTMniK&V. S^KfctM* 
£5 0 /ig/ml<Z>T>b:v'U>^trLB*^fl6lc2fe^^ 3 7tT-ft» 
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* • V-'fPfr • ~>— ?X>X • *y b43<fctfABI373A D N Av'— -5r>"tJ— V* 
TtfeJtb*:. i&mmmcDikfelZ&VT* ND2 8 £3- FTSD N AO&SEM 
2 i£fcra:2 2 {C^T&SSB^Jfc^TS 2«gi<DDNA> 43<fctf 
^*-lC#ST*ffiM£^trg2#J#^ 1 5 1 6 i^-r^gBB^isw-r* 

OiftSE^It-ScUfe^^XS F% pBS-LND 2 8 ^JEA^JSIf^tCffl Vifc. 
@ TPO-ND2 8 (1) 

mfiMl-2-l)-a)*5J:r;(DTf^fiUfeTPOaJ^«fc^ND 2 8«5#£#>!rn 
- H T * D N A ££TF<Z) <fc -5 IC&IS b . 

pBS-T 1 5 3LND 2. OOP n g <feft!llBE*3S S a c II^«fcI^Xb a I 
Xmit^k. T^O-xyj^^ill:^^, *?J3. 5kb©DNAI!ff^¥iU 

5 0 0ng<DpBS-LND2 8 SffltlBB»% Sac II 43«k# X b a IT 

o 

83. 5 kbODNAHfM- (1 0 0 n g) tifiO. 5kb0DNAifr (1 0 
Ong) tSDNA7-fy->3>=lr!y hVer. 1 CSi6ii*fcl« £/8V>Tai|g£ 
£JS8*0. 0 18ml). 

£5 0 g/m 1 07>t'>U >SttJL B*^«tlCim 3 7 'CT-Ufcifc 
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a c IIj3«fc# Xb a I ^m^T^^X^ F<Z>#lit£3H^ MDNA 

mh-^m^vftmrn^m-r^^^^^ p, pbs-ti5 3lnd2 8 

2) TPO-ND2 8 (2) CBH^J## 1 : U >;ft-fc;fr3;ft^-f :/!) £n 

ND2 8(1 7 4 7$ /W<DNmzV >#-£;fr£TK:T P 0<£>N5fcj&> £ 1 5 
4#l$T©7S/K^t&TPO-ND 2 8 (2) &3-FT5DNA& 

(D TPO-ND2 8 (2) <PTPOfflSfl-£3—K-r5DNA(ftf£gS 
TPO-ND2 8 (2) OTPOi^*3-HT5DNA$PCRffi$I^T 
tfWfcfc&l;:, 3 * -ttloy^-f <hl/T\ T P 043<fc££ND 2 8 075/8 

E^jic^-r-5^SE^j^*r"r<5BB^i*^2 3 £zK3ns&£E?y£:rrs:/7 

-TV— (£TF, tlSI2"r*) ££-/&L£. 

Z.<Df^^ V— 6 ^7-f7-l^pBS-TP0 3 3 2£fflV>T, & 
TOPCR&frofc. 

PBS-TP0 3 3 2 1 Ong, 4 OOnM ^7- 1 , 4 0 0 nM 
2 0mM MJX-fiK(pH8. 2), 1 OmM M*»J^A 
» 0. Olmg/ml BSA, 2mM fiftT^^A, 6 mM 56K7> ; t 
— 0. 1% h>Jh>X-l 0 0, 10% DM SO, 0. 0 5 mM dA 

TP, 0. 0 5mM dCTP, 0. 0 5 mM d GTP, 0. 0 5 mM d TT 
P tttSRlSm 0 . 1ml lCP_f_u#U^^— 1?2. S&tiL&tiaX. rt-*>JL 
)V~? • 97, • DNA • if— -?)V • IM^— SrfflViT, 9 4t/4 5^, 5 
0tVl#, 7 2 , C/l#l«l<Z>-f >^a^-i/ 3 >IiSl 8lEiai0igT^tlC 
<kDPCR&fT^fc. 

V>> #6tifca:JR*TEJS«riK0. 0 15ml 
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DNA£#HbUfc. 

^^^T^n-xy;V*^«JtC^^ @t7#o-xy;i/£9*?)0. 5kb 
OHJ_JLdIII-Xh_o I MSDNABrH-fc^fcUfc. 

gDNAffr (1 0 Ong) tpBluescript II SK(-)<P H i nd lll-Xhjo 
iWmi. 9 kbHrfr (5 0 ng) SrDNA^-fy— >3>^y hVe r. 1 ( 
^iBiSSiK) ^m^xmmVft (SfciMO. OUml). 

£5 0 Mg/mlOT>bT^U>^tyLB^«f«fetC^^ 3 7 TCT-lft* 
lift. 

* ->-^x>^ • *y h*5<fctfABI373A DNA-> — ir CT^ 

E5I«9^1 2, 1 5*5<J:£M 6 icjKUfcttMW**?"*:/^ ^— 

P6>9«. IPAIIJfrOiliEJI^T P OlfiT* ^-O 
&£BS#l«i:-&Ufc, ^5X5HpBS-Tl 5 4 ND V>fc. 

(2) TPO-ND2 8 (2) SrJ — Hi~SDNA(Df^8t 

HSfiM 1-2-2) -®~eftn tfcTPO»»t3-Ht*DNAt**H 1-2-1) -<D 
Tf^JIbfcND 2 8a&#£3-FT*DNA££&T©<fc5lCbTig*Sbfc. 

pBS-Tl 5 4ND 2 0 0 n g £*!ll&BI&K_e_n I *5«fctfXho. I -C*flS« 
, r^D-X^t^lltA^t. *)3. 5kb©DNA»f^IUfc. 

*&, pBS-LND 2 8© 5 0 Ong SfWEB^iLEJi I ^SJzZSX_ho_ I T 
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e 

&3. 5 kb£>DNA0rtf- ( 1 0 0 n g) tmO. 5 k b <Z)DN A(|fr>t (1 0 
Ong) tSDNA7-fy-'>3 HVer. 1 C^igj£1±®D £JBV>T8*S£ 

SJS&MO. 0 18ml). 

<WIS»ai Kpn II^j:^ Xho I Zm^T^^XZ F©*»«P^ MDNA 
IWH-#*§£L&«££WT*:^X5 h\ pBS-Tl 5 4ND2 8 

3) TPO-ND2 8 (3) CBEffl#*§- 3 : U >#-(SerGlyGlyGlySerGlyGly 
GlySerGlyGlyGlvSerGlyGlyGlyArg : BB^#^ 2 4 ) fefr-rgg>r:n SJ-F-T 
•5DN A (iB^J##6) OaSriS 

N*llfcTPOON**»6 1 5 3tl*T075/i, C*iC^gND 2 
8 (1 7 #U — (SerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGI 

yGlyGlyArg) &^*UTil§^UfeT P O-ND 2 8 (3) &3-Ht5DNA$, 
«T<B.fc5lCbTfl5*bfc (S&3EI#Jia) . 

HJfi 08 1-2-2) -(DTf^il b£TPOfflJ#£:3--FT*DNA<£: 1-2-1) -<2> 
•CfPUbfeND 2 8B5^*3i-H'r'5DNAt<£U>*-(SerGlyGlyGlySerGlyG 
lyGlySerGlyGlyGlySerGlyGlyGlyArg) £:frLTi|ig££ii:*fc:8£>l::> V>%—<DT 
5 /iE^JCML/, B?tt&* S p 1 I -B_b_e I ffiffi$Jft5fc«££i;*JS2lfie?!l 
S2*9#*2 5 43<fctf2 6 iZ^-r 2i«0DNAS^lfc. 

£9V#^2 5*C^SnfcDNA£ 0. 0 ImM, SmM ATP, 5 OmM h 
yx-Mfc (pH8. 0) » 1 OmM &{t'?tf*>"y&&&TSSmM W*7, 
V*i h— ;p*^tf»*0. 0 2m 1 ICT 4 • #»J W'^F • if (T 4 
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Polynucleotide Kinase, ^igjSttSS) 1 0 3 7 < C*T? 3 0 frim&lR 

(i) &&ztmmm (2) s^bT, 9 o*c-c5#ra#a&, zmm 

^-^DNA^IIJ6^|l-2-2)-<DT^#UfepBS-T 1 54ND280T 

PBS-T154ND 2 8 2 , 0 0 0 n g SffllSBME B b e I j3«fc# S p 1 

SE*5>4. OkbODNABffrdOOng) t±E-*j|DNA (12. 5p 
mole) t$DNA7^y-y3>+y hVer. 1 C^ffiifittK] SffiHTgilig 
KJfciMO. 0 18ml). 

^ • • ^— ^X>* • *y H*5J;tfABI373A DNAV— $r>"»— 

lfc^7X5 PBS-153ND28LN1 «r^<D|ftf^lCffl 
3Sffig!l2 TPO-CSF<P&m 
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TPO-CSF£4Il/fc. 

1) TPO-ND2 8 (1) j3<fc#TPO-ND2 8 (2) <P£g 
^7^5HpcDNA3 C-f h o — v^x XInvitrogen)*t50 £E_c_o 

r i fe^rjt No 1 1 -emfc&Ttfn--x5 t )v*$Lftm\zfrn* ms. 4kb®D 

^l-2-l)-®^«k^«iWl-2-2)-<DTlR#bfc p B S - T 1 5 3L 
ND 2 8*«k^pBS-T 1 5 4 ND 2 8 fe^n-gtl E c o R I fe«fcI *No t I 

« >u— h«) 

^£^—ttl&5 . 4 kbCDNAifr ( 1 0 0 n g) t#-f >U— hffiUDNA 
ffM-(lOOng) DNA7^y-'>3>*7 hVer. 1 £fflV>Tg*S£1*£ 
(Rf&mm& 0 . 0 18ml). 

£5 0Mg/ml(7)T>tr>'U>&^trLB^J$flfelCjfe^^ 3 7 t:T-l!fe3F 
WBB^ E c o R I *S<fctfNo_LI t«V»T^9X5HOia»<, 

-f>u— mc^mmku tpo-nd2 8 (i) ^u-^-r^m^^^T 

5^7^S Hp CD- 1 5 3LND2 8 *5<fctfT P O - ND 2 8 (2) S^-H 

TsjteT&^wrs^^xs f, pcd-i 54ND28 &u&<Dnkmzm\<* 
ft. 

pCD-1 5 3LND2 8 SfcttpCD- 1 5 4 ND 2 8 butfl"- 
i/B>m ^-(Potter) e>, yo->-^>r>^-^-^-if -^^a^-T 
#5^ — • *7 - -!Mx>X(Proc. Natl. Acad. Sci.) USA., 81. 7161 (1984) 

COS7«Bfl&*l 0% Vi/mfflkm*miJaV1tD-MEMm*!l . If 

-.y-;W.x;P(GibcoBRL)*fc«l, 11885-50) *T#*Ufc. 
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&mmz&vn*>nfzcos imm&K-PBsmmm ci 3 7mM mtti 

'J^A, 2. 7mM m.iti-bVOM.s 8. ImM 'J>S-*^-thU^ 
1. 5mM V>m—7km—j-hVy&. 4mMlft'7^^!)A) 
8 X 1 0 8 «Blfe/m 1 oaBflS«i»^S:i«»bfc. 

gOR»i£0. 2ml£SMI0. 2 c m<Z)A;i/+>— * j.'* y h CPulser Cuvette, 
AW t^yl 5 (BIO-RAD) tC&Abfc. 

K^a^y HCp CD- 1 5 3LND2 8 S&ttpCD - 1 5 4 ND 2 8 £ 4 
/tgHlit, «fc<M-&bfe^, XU^ hD#l/—>3>$t^-W^HJ- CGene 
Pulser, AW 7 H (BIO-RAD) tfcKD SrffiV*, 20 OQ, 0. 3kv/cm 
,0.12 5mF<&&#TA;WXB]iJ0£fTofc. 

MEMJgMfcl 0mlt:ii»t, CO J 'f>*a^-1 J , 3 7 *CT 7 2 P#|8JJ£ 

#e»nfc^±m^?LS2 2 Onm07-fM-SI 
V>T»3ftT£3:£l::<J;tK TPO-ND 2 8 (1) ifcttTPO-ND2 8 (2 

) mmzniz. 

2) TPO-ND2 8 (3) <D£M 

TPO-ND2 8 (3) SMS^S&feO^^^-tl/TpAGE 2 1 0£ 
fflUfc. pAGE2 1 Olt p AG E 2 4 8 * (Sasaki) £, • 

^-^ • AW:*D$?#;W • h U — (J.Biol.Chem.). 269> 14730 (1994)} <D 

«IS#T2&D, pAGE 2 4 8 ©tDZ- • A'J > • 'J a— $rS7 • AW 7^ • 
"7*a^— ^— (Moloney murine leukemia virus promoter, X h o I — Hind 
IIIBrtf-) SrpAGEl 0 3 tTK-tOOzukami) £, ^ • • AW 

SXby-U.Biochem.), 101. 1307 (1987)3 ©SV40 7-U--:/D J E- 
^— (SV40 early promoter, Xh o I - H i n d lllgfM-) TR#ifc*.e>ntf!:'< 

PAGE 2 1 O& Kpn I fe£mii_Jid,IIITftftts%, Ttfn-xy^*^ 
»J{C, ^J6m-l-C8t&l/&pBS-TPO 3 3 2 SrILBJi I fe<fc^HJ_n_d I 
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lim<tVft^(D, &ckUs mMl-2-3)TH§bfcpBS-l 5 3ND2 8LN 

#**?n. l k b odnaiwH" MB) 

o 

^*«Hfflifo9. 0 kbDNAifr (1 0 Ong) £#-f >1J— hfiJift 1 . 1 
kbDNAHrfr (lOOng) DNA7^y-'>3 hVe r. 1 

ViTjg^Ufc CR*Si£*0. 0 1 2ml) . 

^CJIIDH 5 at*££*£f;:t£oTJBRIB&U KMC** 
£5 0 itzg/mlOT>tr^U>^tyLB3|E^fl!!{CSfe^^ 3 7 TCT-HfeJfc 

SftU TPO&3-m»fifSttn^5X5HpAGE2 1 0-T3 
3 2^TPO-ND2 8 (3) Hp 

age 2 1 0-ln i zskmommzm^fz. 

p AG E 2 1 0-T3 3 2 MpAGE 2 1 0 - L N 1 £X VZ h P# l^— 

-> a ic«t d savanna ics* a l fc. 

CHOttUia&l O^^v-fl&ffjfilfll^^iinb^MEM^S&d) C^^n-tf-- 
7-;i/-x;!/(GibcoBRL)*hiSL 3- 19000-024) *Tifcaibfc. 

K«f*tCl«t»3^f>nfeCHOttlll&^K-PBSi|g«l«lClK»b, 8X1 0 e «D 
Jfi/m 1 ©IBJISJH^&fcWKbfc. 

8«»«0. 2ml£*MI0. 2 c m©/^HJ- h iC&Abfc. 

K^oL^y hlCpAGE2 1 0-T3 3 2 SfcttpAGE 2 1 0-LN1S4 

X. 0. 3 5kV/cm, 0. 2 5 mF (D&ftXSVVXfiltiQ&n'Dtt. 

Eummi omicssu cow >^^^-^-ict 3 iwz Amt«\mm 
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8fci&*«HJ!&£ 1 0% ^>Jte#jfiLf*:fc.ktf* h M/^il-h (J£AT, MTXt 
■&f ) £5 0 nM^i0bfeMEMJSSfe(2) • bf- • T— ;P • x;M±S|, 

n-H#^12000-022) T 2 ilfflJSMUfc. 

PHttlC. lOOnM, 5 0 0 nM, 1 0 0 0 n MtMTXift^£H^iiJn$-& 
fcJStfJTi&MU 1 0 0 0 nM MTX»tt^JR#tfe. 

SI OOOnM MTXlMttSl 0 %K7 z^mBltm^maVftUEUmmi 
2)T£W£i*\ CHOMJI&JBfcjfrmJfcJtilCHO-S-SFMII • If- • T-Jl^ • 

x;Ht», n-H#^12052-015) 9 6 1 4 4 l$raJg*IL£. 

&i8*&£&4>#«T*£<hf;:<fc?K TPO$WJTPO-ND2 8 (3) £ 

H«W3 TPO-ND2 8 (3) *3«fc#T P CXPflfig 

^Jfi^J2-2)T3l^bfeTPO-ND 2 8(3) *&HTPO 1 0 0 0 ml$t 
>h'J^y^ (centriprep, 7=-:n>*t»D £#V>T5 Oml£T*«U«l8 

XK50*7A (yy)Wis7ttm Ct77^U^S- 2 0 0 (Sephacryl 

s-2oowiig» 77^i/7a») i o o omi &i&mvv >wu&mm C9. 4m 

M U>K^HU^A (pHT. 2) , 13 7 mM NaCl, 2. 7 mM KC 
1] &«lfcbT^Vife^^A{C, SE»fig^5 Oml£jU&Ufc. 

U>K««^£3ml/»©ii$-C^^AJC»Eb, TPO-ND2 8 (3) * 
fcttTPO£Jgtfjbfc. 

R^fn»t<£l 2. 5^^i:fC^liiL^ &*&<DMTT7yiM j£{£<fc 0 t P 0*3 
«t^G-CSFfi5t&j|jlT4^tl:iDTPO-ND 2 8 (3) S&HTPO 

mmm4 tpo-nd2 8 (3) <p#yj:ru>>fvn-)\,\z£z&m 

2 0 kd >I^J !✓ >^ U a -JP 5 $W ^DhT^^-f h (20kd 
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PEG-Succinimidyl Propionate* v-^T— VJr&— #U T— XtkW £ 4 0 0 m 
&*JS$£5 OM, HJ6M3 T3mb&TPO-ND 2 8(3) 2 0 0 ji 

1 texxfimm* i 5 o /i i 4tT i zmmRfo-zit. tpo-nd 2 

8 (3) O^Ux^W>^Uzi-;Kc<k^^fifti*ffofc. 

^Ux?l/>^Un-JH:«kD^fl|iUfcTPO-ND2 8 (3) C£*T, PE 
G-TPO-ND2 8 (3) £V&?) U >BSI8«i£ (9. 4mM U> 

Rth'J'JA (pH 7. 2) * 13 7mMNaCl> 2. 7mMKCl)T 
»&L/T*V^7-/VD-X6 10/3 0 (7T^'>Tlt») lCjiJ£b£. 

U >BM8«St£ 0 . 5ml T;*77 A KflEU ^m&fr^fc. 

1 #*5#K#®U t^MTTTyt'fftC.J: 0 G-C S Figtt 
£ £tfT P OiaH££W^fc. 

SfWI^W3 4rt>£ 4 OfrlCTfcgHttiWTPO-ND 2 8 (3) KfiSfc-TSG-C 
SF»1t*3«k7j:TPOS^a£il$n> 1 6^52 8»CPEG-TPO-ND 

2 8 (3) \zm*?zG-csFm&&£ztTPommmmisnit. 

D G-CS FStt*5<fc7jCT P Oig&<&MJS& #U X^k> 
^ »j n -;wc«k t> Ifclfrs n&TPO-csF £JRfc *JafcT& * z. fc. 
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UMimi TPO-ND 2 8^?iOfllt 
H«M2-l)T^l/fcTPO-ND2 8 (1) &&£J8V^ ^atifi^D^h 
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^tbv>mmmm C9. 4mM u>bs:*-mj^a (pH7. 2) , 137m 

MNaCl, 2. 7mM KC U T8a»ibT43VifcX-/1— D-X6 10/ 
3 0 (77Jl/V->7a») CTPO-ND 2 8 ( 1 ) 0 . 2ml£Ml, 
U>&i&«?fc£0. 5m 1 /^03iST^^AlC^bTPO-ND 2 8 ( 1 ) £ 

mmvit. 

mmm* o . 5 &&*\z&w itt p o*g&& e>rx kg - c s f 
m t t 7 v -fe-nc <fc 0 n% b 
m 6 mzx-rt-n-xfrzommmw £ t p ofeit^G- c s F^osa^ 

TPO*5J;DfG-CSFffii4^ttII^W3 3. 5 fc. 

;n*^— tr (&?mi » C7>>jflimT;u^5> <^*6. 9^) , g-c 

SF (3^*2 7?) £X-/S-a-XlC«EbT> &ajfc|WI£#^*<i:©fflW£3fc 
^ftflNrra3 3. 5^*^il5£$n5TPO-ND2 8 ( 1 ) <Dfr?M\Zm 4 75 

m 6 ^ 



fiSfffil^fW (») 0 20 30 32 33 33.5 34 35 37 42 

0.08 0.07 0.08 0. 19 0.30 0.32 0.29 0. 18 0.09 0.08 

0.00 0.00 0.03 0. 14 0.29 0.32 0.30 0.22 0.05 0.00 



tpo mm 

(A.4 0) 

G-CSF igtt 

(A.4.) 



&titfemm\z&\fz. m&mm ctpo-nd2 tmm.) \zzzmmwmmwL 
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titfkfem (TPO-ND2 8^) , TPO«tpfiSf^«fc^ND 2 8 «2gJ&i& 
\Z 0 . 0 lmir^iJoti. 

a^ffl (c m. m tefflj&mm ttzz&o iz&fem <Dmm \z n mmr z> . 

titik&ftmei. t p o&m%>$m&it.\zNT) i % &mft&WL& o . o 1 m 1 r 
o8sjiilt43v>&* ±.&mmikfem<D&vx.)\,\z* &mmmmm& o . o 9m 1 

KI»*tt3£Jni* 3 TC* s% CO 2 T^tCMofc-f >^ra.^-^-^^-r 

fi-^a^HCO. 5mg/ml0MTT C3- (4. 5-Dimetliyl-2-tJiiazolyl)-2, 5-d 
iphenyl tetrazolium bromide] 0. 0 1 m 1 £8sli]b 4 P#IHK >=^a.^— h& 
> 0. 1 N SUK/'f y !/o \f.)VT)Vu 0 . 1 5ml^jl0b, ft#LT 

o 

( i ) b a/F 2mm\zK*zmmmmMm&&<Dmfe 

^;P^«/Zi«fl6 <£TF» IMDMtWfaBf^) iC 1 0 % JD^Sf^teiSjfilflt ( 
£TF> FC S ^ISET*) ^.fctfT^X I L- 3 (WEH 1 — 3 B<Z)J&||_LfJ|) 

S«*B a/F 3»Ufi£m>> ^tfX I L- 3 0#ffib^Vi±|2«!:l^ VUf&<D 

mw*m\<*MTT7 \z&zmmmmbWLm&<Dmfe*ft^iz. 

MTT7yt^0«*, TPO, ND 2 8 > TPO-ND28 (1) , (2) 

*3«fctf (3) \<>?nhB a/F zmm<DmmmteMmm&&mvte&-Dfz. 
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(2) Ba/F 3 -cmp I \Ztt^ ZM 1&Mmmmi£tt<DM& 

IL-3 SfcfcteTPOO#&l£tt#LTJgmT£Ba/F 3 - cmp 1 
fflflSSr, IMDMI:l 0% MTOFCS, 0. 5mg/ml G4 18*3<k 

<WEHI-3B(DJg?il±fl|) **lPbfc#*-C«F*Ufc. 
&Jfc*lB a/F 3 - cmp 1 JflHS^fflVi, "7^7. IL-3 <£>#ffil/&V>±aE£: 

sffl t t t y -t-r tc <t ^jjHiaiimfiiastfl&ttcDfifl^&ff 

«BB&OiSaaf^tt 1 ^aiJHiJfct) 1 0 , 0 0 0 jBBII&T, CO 
MTT75/t-T©|gi, TPO, TPO-ND28(l), (2) *3£tf (3 

) itBa/Fj-cmp i mm^mmmmmmm^mvx^. 

(3) nfs- 6 Qmmiztt-rzmmmmmmm&iDmfr 

thG-CSFSfctt7^I L- 3 ©#&Kft#bT*8jrr*NFS- 6 0 
RPMIJfcS&lCl 0% Jn&^fSflSFCS> 2 mM ^;i^S>, P/S 
(10 0 U/m 1 >^U >, 1 0 Omg/m 1 X bU^h^^ >-» *5«ktf 
1 . On g/m 1 OffiiftASIb hG-CS FS^iOUfei«flfeT«F*b^:. 
8»«NFS-6 0«lfl&£fflV>, G- f3i\,*±tttmVm.j£<Dm 

mmomm&mtei *x;h5&d 1 o, ooo«ms-c, ?v-h£5% co 

MTTTyt'fClS*, ND28, TPO-ND28 (1) > (2) *5<fctf ( 

3) iinfs-6 o mm<Dmmmmmmm&*m vt\,*iz. 
ummz TPO-ND2 z 7.**mf&\zm*T&m 

Lfc. K^cffi-H", K#0«J»fM-lC 1 0% FCSfc-^tfRPM I mm&Atifc& 

#&(D&&mAVit&mm*'bUiknizy:zf*v. 5 ^raamLfc. 

, RJiff*— 3^1/«/yi.077T— CNycoprep 1.077 Animal ( 
NYCOMED) it®, «a#^1002380) ©±fc«JiU 6 0 0 gTl 5 #fitt8£>#« 
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-rzztlzZVWXm&mm (Mono Nuclear cells : UTF, MNCtlSt) 

#t*fcj£i£, FCS 10%, BSA 1 %*5«ktKh^>7.'7a:U > CTransferri 
n, ^-'J>^--7>;WA (Boehringer manheim) tfcSO 0. 6mg/ml 
***-r*««T, SMNC$5xl 0 5 «BUa/m 1 t/4-5«k5lCWfil/, CO, 
-f>^3.^— ^ (C0 2 incubator BNA-120D, ^AW (TABAI) *rJS) 7 
5% CO,, 9 5 %^±©aS0^#©fet 5 HMHitfe. 
3:Oif<D«t^i:UTIt ftttBftl. 0, 10, l 00ng/ml©T 
po, ND 2 8 MTPO-ND 2 8 ME, *-5^tt^*flfOTp o tND- 
2 8 (TPO/ND 2 8) Tpo^i^ND- 2 

8 te^Jfifll 3 TJR#bfct><7)£/IH>*:. 

MNC<Z>:5Hfc<Z)#tJ8£, g&I£^<Z)$Hfc(Z>l&«T<&*CD 6 1 C 
*7 ^t^> (J. Med.) 3H. 1084 (1984)] <Z>fg3i*, JgffiS* 
&^V>fr4£<Dm&-e&Z>G r - 1 C5>*— :J\fl> ^ -fA/D>?— (J. Immunol 

.) 144- 22 099D] (D&mm&mfe-rzztiz&vM^*:. 

ft^^CD 6 1 - F I TCftft Canti mouse CD61-FITC Monoclonal Antibo 
dy, 7t-$>$>3l> (PHAKMINGEN) ttSL i$i&#^01864D] S^tfta^XG 
r- 1 -PEfcv* (anti mouse Gr-l-PE Monoclonal Antibody, 77-5>i^i 
> (PHARMINGEN) *rJ3, ffii5&#^01215A) I'J-h 7D- 1M 

h*— ^— CELITE flow cytometer, □ — — (Coulter) #»] £/BHTC 

d 6 1 , Gr-i <D&mm&mmvfz. 
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mm 


nmmm. (%) 




(ng/ml) 


Gr-l 


CD61 






1 0 


1 0 


ND28 


1.0 


49. 1 


7.6 




10.0 


40. 7 


A A 

4. 9 




100.0 


44.5 


4.6 


Tpo 


1.0 


36.7 


8.7 


10.0 


37.7 


17.8 




100.0 


37.1 


21.9 


Tpo/ND28 


1.0 


50.7 


10.3 


10.0 


40.6 


10.4 




100.0 


49.2 


5.7 


Tpo-ND28 


1.0 


50.5 


22.1 


10.0 


49.8 


26.6 




100.0 


41.0 


18.8 



TPOtND 2 8 &*&mMGVfrWitiim (TPO/ND 2 8) £8sJnbJt«-& 

tctt, nd 2 smmnwLtiLm&mmisitt&tmumiz, g r - 1 &mmm&m 
uNci>mu^^itvx^^ti^ cd6 i f&mmmo&mmte* tp 

&. iOCttt«fl©TPOiND2 8a*#3ET*»^ MNCUi 0 ND 2 8 
U^U^^e*. TPOiND 2 8 (DBt^^ U HTifeS T P O - ND 2 8 

&&#i&LLisTWiijiavtzm&izte. cd 6 i ^aBna©mm*tt, TPo#3a<^ 
WLtitm&mtoisfrtz £m*£Sk.t~c&K> . tpo/nd 2 8 8sau<B«^<&2f&.!a 

ba>fc, Gr - l^«fl«Som^ , b. ND2 8¥»0«tI^ 

BALB/cT^ (8L 7il«) iC^J6M3T^#bfeTPO 10/ig/ 
ml*fcttTPO-ND28 (3) 1 0 ix g/m 1 Jg&SVtfXOttfi 2 0 g 
0. 2 m 1 <Df^£*TisU*<Z> 1 BB<k9 1 0 1 08*84 BfiB&Ti3!#b 
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)1>%V>*- (yawmmnttm* Sysmex F800) lc£9jfii/h«43±tfajfiLJ&S: 
^Jfe092-2){CB2ttbfe^{C«kD> TPOS&UTPO-NDZ8 ( 3 ) JUS 

&mm±m&m^T* mmmzizu^vftrpo-ND 2 8 m <z>« 

»tI^C*f^SffVi, TPO-ND2 8 (3) <Z>&ffiW#tCteJSt"*&ffiDii#£ 

77>#mm£VTm^> tfttmmomft&ft^* 

TP0& * Vi ttTP0-ND28 (3) ^ X, © jfii/jN«ifc * V> S jfilJ*& 

_ x 1 0 0 

7 7 > ^ Jg&S-^i^ x <d jfa./jN«35 * v> m jfosfcft 





m 8 








jfiL/MRi*iD*2 


(%) 


BjfiL3ti€;(JD$£ (%) 


TPO 


2 1 9 




1 0 6 


TPO-ND28 


1 7 0 




1 6 0 



#3S91K:«k?K G - C S Fffiit Stt 5# U K t T P OStt*tt5 
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m m & 

: 1 

mmv&Z : 328 

3=*Kj4!i : t h (Homo sapiens) 

#Ettit : 1. . 154 
: 154. . 328 

WM 

Ser Pro Ala Pro Pro Ala Cys Asp Leu Arg Yal Leu Ser Lys Leu Leu 

15 10 15 

Arg Asp Ser His Val Leu His Ser Arg Leu Ser Gin Cys Pro Glu Val 

20 25 30 

His Pro Leu Pro Thr Pro Val Leu Leu Pro Ala Yal Asp Phe Ser Leu 

35 40 45 

Gly Glu Trp Lys Thr Gin Met Glu Glu Thr Lys Ala Gin Asp lie Leu 

50 55 60 

Gly Ala Val Thr Leu Leu Leu Glu Gly Val Met Ala Ala Arg Gly Gin 
65 70 75 80 

Leu Gly Pro Thr Cys Leu Ser Ser Leu Leu Gly Gin Leu Ser Gly Gin 

85 90 95 

Val Arg Leu Leu Leu Gly Ala Leu Gin Ser Leu Leu Gly Thr Gin Leu 
100 105 110 
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Pro Pro Gin Gly Arg Thr Thr Ala His Lys Asp Pro Asn Ala He Phe 

115 120 125 

Leu Ser Phe Gin His Leu Leu Arg Gly Lys Val Arg Phe Leu Met Leu 

130 135 140 

Val Gly Gly Ser Thr Leu Cys Val Arg Arg Ala Pro Thr Tyr Arg Ala 
145 150 155 160 

Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys Ser Leu Glu Gin Val Arg 

165 170 175 

Lys He Gin Gly Asp Gly Ala Ala Leu Gin Glu Lys Leu Cys Ala Thr 

180 185 190 

Tyr Lys Leu Cys His Pro Glu Glu Leu Val Leu Leu Gly His Ser Leu 

195 200 205 

Gly He Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser Gin Ala Leu Gin 

210 215 220 

Leu Ala Gly Cys Leu Ser Gin Leu His Ser Gly Leu Phe Leu Tyr Gin 
225 230 235 240 

Gly Leu Leu Gin Ala Leu Glu Gly He Ser Pro Glu Leu Gly Pro Thr 

245 250 255 

Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe Ala Thr Thr He Trp 

260 265 270 

Gin Gin Met Glu Glu Leu Gly Met Ala Pro Ala Leu Gin Pro Thr Gin 

275 280 285 

Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gin Arg Arg Ala Gly Gly 

290 295 300 

Val Leu Val Ala Ser His Leu Gin Ser Phe Leu Glu Val Ser Tyr Arg 
305 310 315 320 

Val Leu Arg His Leu Ala Gin Pro 
325 
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BB#l#-ft : 2 
mm<D&2 : 340 

: -*£ 

: k h (Homo sapiens) 

#£E&« : 1. . 153 
#3EtetR : 167.. 340 

mm 

Ser Pro Ala Pro Pro Ala Cys Asp Leu Arg Val Leu Ser Lys Leu Leu 

1 5 10 15 

Arg Asp Ser His Val Leu His Ser Arg Leu Ser Gin Cys Pro Glu Val 

20 25 30 

His Pro Leu Pro Thr Pro Val Leu Leu Pro Ala Val Asp Phe Ser Leu 

35 40 45 

Gly Glu Trp Lys Thr Gin Met Glu Glu Thr Lys Ala Gin Asp He Leu 

50 55 60 

Gly Ala Val Thr Leu Leu Leu Glu Gly Val Met Ala Ala Arg Gly Gin 
65 70 75 80 

Leu Gly Pro Thr Cys Leu Ser Ser Leu Leu Gly Gin Leu Ser Gly Gin 

85 90 95 

Val Arg Leu Leu Leu Gly Ala Leu Gin Ser Leu Leu Gly Thr Gin Leu 

100 105 110 

Pro Pro Gin Gly Arg Thr Thr Ala His Lys Asp Pro Asn Ala He Phe 
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115 120 125 

Leu Ser Phe Gin His Leu Leu Arg Gly Lys Val Arg Phe Leu Met Leu 

130 135 140 

Val Gly Gly Ser Thr Leu Cys Val Arg Gly Gly Gly Ser Gly Gly Gly 
145 150 155 160 

Ser Gly Gly Gly Ser Arg Ala Pro Thr Tyr Arg Ala Ser Ser Leu Pro 

165 170 175 

Gin Ser Phe Leu Leu Lys Ser Leu Glu Gin Val Arg Lys He Gin Gly 

180 185 190 

Asp Gly Ala Ala Leu Gin Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys 

195 200 205 

His Pro Glu Glu Leu Val Leu Leu Gly His Ser Leu Gly He Pro Trp 

210 215 220 

Ala Pro Leu Ser Ser Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys 
225 230 235 240 

Leu Ser Gin Leu His Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin 

245 250 255 

Ala Leu Glu Gly He Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu 

260 265 270 

Gin Leu Asp Val Ala Asp Phe Ala Thr Thr He Trp Gin Gin Met Glu 

275 280 285 

Glu Leu Gly Met Ala Pro Ala Leu Gin Pro Thr Gin Gly Ala Met Pro 

290 295 300 

Ala Phe Ala Ser Ala Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala 
305 310 315 320 

Ser His Leu Gin Ser Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His 
325 330 335 

Leu Ala Gin Pro 
340 
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mmmn : 3 
fiaarogs : 344 

mm 

QeMZi : t F (Homo sapiens) 

: 1. . 153 
: 171.. 344 

mm 

Ser Pro Ala Pro Pro Ala Cys Asp Leu Arg Val Leu Ser Lys Leu Leu 

15 10 15 

Arg Asp Ser His Val Leu His Ser Arg Leu Ser Gin Cys Pro Glu Val 

20 25 30 

His Pro Leu Pro Thr Pro Val Leu Leu Pro Ala Val Asp Phe Ser Leu 

35 40 45 

Gly Glu Trp Lys Thr Gin Met Glu Glu Thr Lys Ala Gin Asp He Leu 

50 55 60 

Gly Ala Val Thr Leu Leu Leu Glu Gly Val Met Ala Ala Arg Gly Gin 
65 70 75 80 

Leu Gly Pro Thr Cys Leu Ser Ser Leu Leu Gly Gin Leu Ser Gly Gin 

85 90 95 

Val Arg Leu Leu Leu Gly Ala Leu Gin Ser Leu Leu Gly Thr Gin Leu 
100 105 110 
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Pro Pro Gin Gly Arg Thr Thr Ala His Lys Asp Pro Asn Ala He Phe 

115 120 125 

Leu Ser Phe Gin His Leu Leu Arg Gly Lys Val Arg Phe Leu Met Leu 

130 135 140 

Val Gly Gly Ser Thr Leu Cys Val Arg Ser Gly Gly Gly Ser Gly Gly 
145 150 155 160 

Gly Ser Gly Gly Gly Ser Gly Gly Gly Arg Ala Pro Thr Tyr Arg Ala 

165 170 175 

Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys Ser Leu Glu Gin Val Arg 

180 185 190 

Lys He Gin Gly Asp Gly Ala Ala Leu Gin Glu Lys Leu Cys Ala Thr 

195 200 205 

Tyr Lys Leu Cys His Pro Glu Glu Leu Val Leu Leu Gly His Ser Leu 

210 215 220 

Gly He Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser Gin Ala Leu Gin 
225 230 235 240 

Leu Ala Gly Cys Leu Ser Gin Leu His Ser Gly Leu Phe Leu Tyr Gin 

245 250 255 

Gly Leu Leu Gin Ala Leu Glu Gly He Ser Pro Glu Leu Gly Pro Thr 

260 265 270 

Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe Ala Thr Thr He Trp 

275 280 285 

Gin Gin Met Glu Glu Leu Gly Met Ala Pro Ala Leu Gin Pro Thr Gin 

290 295 300 

Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gin Arg Arg Ala Gly Gly 
305 310 315 320 

Val Leu Val Ala Ser His Leu Gin Ser Phe Leu Glu Val Ser Tyr Arg 

325 330 335 

Val Leu Arg His Leu Ala Gin Pro 
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340 

BE?iJ#*f : 4 
mm<D&2 : 1047 

mmom ■. mm 

mmomm : m<D&& ^dna 
mm 

: t h (Homo sapiens) 

#&£^TI2#: sig peptide 
#£E&B : 1. . 63 

&m*&-r&n: CDS 

#fiEffctt : 64. . 1047 

ATG GAG CTG ACT GAA TTG CTC CTC GTG GTC ATG CTT CTC CTA ACT GCA 48 
Met Glu Leu Thr Glu Leu Leu Leu Val Val Met Leu Leu Leu Thr Ala 

-20 -15 -10 

AGG CTA ACG CTG TCC AGC CCG GCT CCT CCT GCT TGT GAC CTC CGA GTC 96 
Arg Leu Thr Leu Ser Ser Pro Ala Pro Pro Ala Cys Asp Leu Arg Yal 
-5 15 10 

CTC AGT AAA CTG CTT CGT GAC TCC CAT GTC CTT CAC AGC AGA CTG AGC 144 
Leu Ser Lys Leu Leu Arg Asp Ser His Yal Leu His Ser Arg Leu Ser 

15 20 25 

CAG TGC CCA GAG GTT CAC CCT TTG CCT ACA CCT GTC CTG CTG CCT GCT 192 
Gin Cys Pro Glu Val His Pro Leu Pro Thr Pro Val Leu Leu Pro Ala 

30 35 40 

GTG GAC TTT AGC TTG GGA GAA TGG AAA ACC CAG ATG GAG GAG ACC AAG 240 
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Val Asp Phe Ser Leu Gly Glu Trp Lys Thr Gin Met Glu Glu Thr Lys 

45 50 55 

GCA CAG GAC ATT CTG GGA GCA GTG ACC CTT CTG CTG GAG GGA GTG ATG 288 
Ala Gin Asp He Leu Gly Ala Val Thr Leu Leu Leu Glu Gly Val Met 
60 65 70 75 

GCA GCA CGG GGA CAA CTG GGA CCC ACT TGC CTC TCA TCC CTC CTG GGG 336 
Ala Ala Arg Gly Gin Leu Gly Pro Thr Cys Leu Ser Ser Leu Leu Gly 

80 85 90 

CAG CTT TCT GGA CAG GTC CGT CTC CTC CTT GGG GCC CTG CAG AGC CTC 384 
Gin Leu Ser Gly Gin Val Arg Leu Leu Leu Gly Ala Leu Gin Ser Leu 

95 100 105 

CTT GGA ACC CAG CTT CCT CCA CAG GGC AGG ACC ACA GCT CAC AAG GAT 432 
Leu Gly Thr Gin Leu Pro Pro Gin Gly Arg Thr Thr Ala His Lys Asp 

110 115 120 

CCC AAT GCC ATC TTC CTG AGC TTC CAA CAC CTG CTC CGA GGA AAG GTG 480 
Pro Asn Ala lie Phe Leu Ser Phe Gin His Leu Leu Arg Gly Lys Val 

125 130 135 

CGT TTC CTG ATG CTT GTA GGA GGG TCC ACC CTC TGC GTA CGG CGG GCG 528 
Arg Phe Leu Met Leu Val Gly Gly Ser Thr Leu Cys Val Arg Arg Ala 
140 145 150 155 

CCA ACA TAT CGC GCC TCG AGT CTA CCA CAG AGC TTC CTT TTA AAA AGC 576 
Pro Thr Tyr Arg Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys Ser 

160 165 170 

TTA GAG CAA GTG AGG AAG ATC CAG GGC GAT GGC GCA GCG CTC CAG GAG 624 
Leu Glu Gin Val Arg Lys lie Gin Gly Asp Gly Ala Ala Leu Gin Glu 

175 180 185 

AAG CTG TGT GCC ACC TAC AAG CTG TGC CAC CCC GAG GAG CTG GTG CTG 672 
Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu Val Leu 
190 195 200 
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CTC GGA CAC TCT CTG GGC ATC CCC TGG GCT CCC CTG AGC AGC TGC CCC 720 
Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser Cys Pro 

205 210 215 

AGC CAG GCC CTG CAG CTG GCA GGC TGC TTG AGC CAA CTC CAT AGC GGC 768 
Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser Gly 
220 225 230 235 

CTT TTC CTC TAC CAG GGG CTC CTG CAG GCC CTG GAA GGG ATC TCC CCC 816 
Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser Pro 

240 245 250 

GAG TTG GGT CCC ACC TTG GAC ACA CTG CAG CTG GAC GTC GCC GAC TTT 864 
Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe 

255 260 265 

GCC ACC ACC ATC TGG CAG CAG ATG GAA GAA CTG GGA ATG GCC CCT GCC 912 
Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro Ala 

270 275 280 

CTG CAG CCC ACC CAG GGT GCC ATG CCG GCC TTC GCC TCT GCT TTC CAG 960 
Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gin 

285 290 295 

CGC CGG GCA GGA GGG GTC CTA GTT GCC TCC CAT CTG CAG AGC TTC CTG 1008 
Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser Phe Leu 
300 305 310 315 

GAG GTG TCG TAC CGC GTT CTA CGC CAC CTT GCC CAG CCC 1047 
Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
320 325 

&m*n : 5 
mm<D&2 : 1083 

mm<DM : mm. 
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mmnnmimo&m ^dna 
mm 

: k h (Hono sapiens) 

#«£3rrfW: sig peptide 
ft&tiLW : 1..63 

^a&^-rsa^: cds 

#£ffitB : 64. . 1083 
EM 

ATG GAG CTG ACT GAA TTG CTC CTC GTG GTC ATG CTT CTC CTA ACT GCA 48 
Met Glu Leu Thr Glu Leu Leu Leu Val Val Met Leu Leu Leu Thr Ala 

-20 -15 -10 

AGG CTA ACG CTG TCC AGC CCG GCT CCT CCT GCT TGT GAC CTC CGA GTC 96 
Arg Leu Thr Leu Ser Ser Pro Ala Pro Pro Ala Cys Asp Leu Arg Val 
-5 15 10 

CTC AGT AAA CTG CTT CGT GAC TCC CAT GTC CTT CAC AGC AGA CTG AGC 144 
Leu Ser Lys Leu Leu Arg Asp Ser His Val Leu His Ser Arg Leu Ser 

15 20 25 

CAG TGC CCA GAG GTT CAC CCT TTG CCT ACA CCT GTC CTG CTG CCT GCT 192 
Gin Cys Pro Glu Val His Pro Leu Pro Thr Pro Val Leu Leu Pro Ala 

30 35 40 

GTG GAC TTT AGC TTG GGA GAA TGG AAA ACC CAG ATG GAG GAG ACC AAG 240 
Val Asp Phe Ser Leu Gly Glu Trp Lys Thr Gin Met Glu Glu Thr Lys 

45 50 55 

GCA CAG GAC ATT CTG GGA GCA GTG ACC CTT CTG CTG GAG GGA GTG ATG 288 
Ala Gin Asp He Leu Gly Ala Val Thr Leu Leu Leu Glu Gly Val Met 
60 65 70 75 

GCA GCA CGG GGA CAA CTG GGA CCC ACT TGC CTC TCA TCC CTC CTG GGG 336 
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Ala Ala Arg Gly Gin Leu Gly Pro Thr Cys Leu Ser Ser Leu Leu Gly 

80 85 90 

CAG CTT TCT GGA CAG GTC CGT CTC CTC CTT GGG GCC CTG CAG AGC CTC 384 
Gin Leu Ser Gly Gin Val Arg Leu Leu Leu Gly Ala Leu Gin Ser Leu 

95 100 105 

CTT GGA ACC CAG CTT CCT CCA CAG GGC AGG ACC ACA GCT CAC AAG GAT 432 
Leu Gly Thr Gin Leu Pro Pro Gin Gly Arg Thr Thr Ala His Lys Asp 

110 115 120 

CCC AAT GCC ATC TTC CTG AGC TTC CAA CAC CTG CTC CGA GGA AAG GTG 480 
Pro Asn Ala He Phe Leu Ser Phe Gin His Leu Leu Arg Gly Lys Val 

125 130 135 

CGT TTC CTG ATG CTT GTA GGA GGG TCC ACC CTC TGC GTC AGG GGT GGC 528 
Arg Phe Leu Met Leu Val Gly Gly Ser Thr Leu Cys Val Arg Gly Gly 
140 145 150 155 

GGT TCT GGA GGT GGT TCC GGA GGG GGT TCT AGA GCA CCA ACA TAT CGC 576 
Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Arg Ala Pro Thr Tyr Arg 

160 165 170 

GCC TCG AGT CTA CCA CAG AGC TTC CTT TTA AAA AGC TTA GAG CAA GTG 624 
Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys Ser Leu Glu Gin Val 

175 180 185 

AGG AAG ATC CAG GGC GAT GGC GCA GCG CTC CAG GAG AAG CTG TGT GCC 672 
Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin Glu Lys Leu Cys Ala 

190 195 200 

ACC TAC AAG CTG TGC CAC CCC GAG GAG CTG GTG CTG CTC GGA CAC TCT 720 
Thr Tyr Lys Leu Cys His Pro Glu Glu Leu Val Leu Leu Gly His Ser 

205 210 215 

CTG GGC ATC CCC TGG GCT CCC CTG AGC AGC TGC CCC AGC CAG GCC CTG 768 
Leu Gly He Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser Gin Ala Leu 
220 225 230 235 
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CAG CTG GCA GGC TGC TTG AGC CAA CTC CAT AGC GGC CTT TTC CTC TAC 816 
Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser Gly Leu Phe Leu Tyr 

240 245 250 

CAG GGG CTC CTG CAG GCC CTG GAA GGG ATC TCC CCC GAG TTG GGT CCC 864 
Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser Pro Glu Leu Gly Pro 

255 260 265 

ACC TTG GAC ACA CTG CAG CTG GAC GTC GCC GAC TTT GCC ACC ACC ATC 912 
Thr Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe Ala Thr Thr He 

270 275 280 

TGG CAG CAG ATG GAA GAA CTG GGA ATG GCC CCT GCC CTG CAG CCC ACC 960 
Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro Ala Leu Gin Pro Thr 

285 290 295 

CAG GGT GCC ATG CCG GCC TTC GCC TCT GCT TTC CAG CGC CGG GCA GGA 1008 
Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gin Arg Arg Ala Gly 
300 305 310 315 

GGG GTC CTA GTT GCC TCC CAT CTG CAG AGC TTC CTG GAG GTG TCG TAC 1056 
Gly Val Leu Val Ala Ser His Leu Gin Ser Phe Leu Glu Val Ser Tyr 

320 325 330 

CGC GTT CTA CGC CAC CTT GCC CAG CCC 1083 
Arg Val Leu Arg His Leu Ala Gin Pro 

335 340 

SB*J#^ : 6 
BBMOfiS : 1095 

mmoM : mm. 

smomm : mo&m ^dna 
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: t: h (Homo sapiens) 

#S8£^*riB-£: sig peptide 
#£E&« : 1..63 
#fS^T82^: CDS 
: 64. . 1095 

mm 

ATG GAG CTG ACT GAA TTG CTC CTC GTG GTC ATG CTT CTC CTA ACT GCA 48 
Met Glu Leu Thr Glu Leu Leu Leu Yal Val Met Leu Leu Leu Thr Ala 

-20 -15 -10 

AGG CTA ACG CTG TCC AGC CCG GCT CCT CCT GCT TGT GAC CTC CGA GTC 96 
Arg Leu Thr Leu Ser Ser Pro Ala Pro Pro Ala Cys Asp Leu Arg Val 
-5 15 10 

CTC AGT AAA CTG CTT CGT GAC TCC CAT GTC CTT CAC AGC AGA CTG AGC 144 
Leu Ser Lys Leu Leu Arg Asp Ser His Val Leu His Ser Arg Leu Ser 

15 20 25 

CAG TGC CCA GAG GTT CAC CCT TTG CCT ACA CCT GTC CTG CTG CCT GCT 192 
Gin Cys Pro Glu Val His Pro Leu Pro Thr Pro Val Leu Leu Pro Ala 

30 35 40 

GTG GAC TTT AGC TTG GGA GAA TGG AAA ACC CAG ATG GAG GAG ACC AAG 240 
Val Asp Phe Ser Leu Gly Glu Trp Lys Thr Gin Met Glu Glu Thr Lys 

45 50 55 

GCA CAG GAC ATT CTG GGA GCA GTG ACC CTT CTG CTG GAG GGA GTG ATG 288 
Ala Gin Asp He Leu Gly Ala Val Thr Leu Leu Leu Glu Gly Val Met 
60 65 70 75 

GCA GCA CGG GGA CAA CTG GGA CCC ACT TGC CTC TCA TCC CTC CTG GGG 336 
Ala Ala Arg Gly Gin Leu Gly Pro Thr Cys Leu Ser Ser Leu Leu Gly 

80 85 90 

CAG CTT TCT GGA CAG GTC CGT CTC CTC CTT GGG GCC CTG CAG AGC CTC . 384 
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Gin Leu Ser Gly Gin Val Arg Leu Leu Leu Gly Ala Leu Gin Ser Leu 

95 100 105 

CTT GGA ACC CAG CTT CCT CCA CAG GGC AGG ACC ACA GCT CAC AAG GAT 432 
Leu Gly Thr Gin Leu Pro Pro Gin Gly Arg Thr Thr Ala His Lys Asp 

110 115 120 

CCC AAT GCC ATC TTC CTG AGC TTC CAA CAC CTG CTC CGA GGA AAG GTG 480 
Pro Asn Ala He Phe Leu Ser Phe Gin His Leu Leu Arg Gly Lys Val 

125 130 135 

CGT TTC CTG ATG CTT GTA GGA GGG TCC ACC CTC TGC GTA CGG TCC GGA 528 
Arg Phe Leu Met Leu Val Gly Gly Ser Thr Leu Cys Val Arg Ser Gly 
140 145 150 155 

GGT GGC TCT GGC GGT GGT TCT GGT GGC GGC TCC GGA GGC GGT CGT GCG 576 
Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Arg Ala 

160 165 170 

CCA ACA TAT CGC GCC TCG AGT CTA CCA CAG AGC TTC CTT TTA AAA AGC 624 
Pro Thr Tyr Arg Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys Ser 

175 180 185 

TTA GAG CAA GTG AGG AAG ATC CAG GGC GAT GGC GCA GCG CTC CAG GAG 672 
Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin Glu 

190 195 200 

AAG CTG TGT GCC ACC TAC AAG CTG TGC CAC CCC GAG GAG CTG GTG CTG 720 
Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu Val Leu 

205 210 215 

CTC GGA CAC TCT CTG GGC ATC CCC TGG GCT CCC CTG AGC AGC TGC CCC 768 
Leu Gly His Ser Leu Gly lie Pro Trp Ala Pro Leu Ser Ser Cys Pro 
220 225 230 235 

AGC CAG GCC CTG CAG CTG GCA GGC TGC TTG AGC CAA CTC CAT AGC GGC 816 
Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser Gly 
240 245 250 
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CTT TTC CTC TAC CAG GGG CTC CTG CAG GCC CTG GAA GGG ATC TCC CCC 864 
Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser Pro 

255 260 265 

GAG TTG GGT CCC ACC TTG GAC ACA CTG CAG CTG GAC GTC GCC GAC TTT 912 
Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe 

270 275 280 

GCC ACC ACC ATC TGG CAG CAG ATG GAA GAA CTG GGA ATG GCC CCT GCC 960 
Ala Thr Thr lie Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro Ala 

285 290 295 

CTG CAG CCC ACC CAG GGT GCC ATG CCG GCC TTC GCC TCT GCT TTC CAG 1008 
Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gin 
300 305 310 315 

CGC CGG GCA GGA GGG GTC CTA GTT GCC TCC CAT CTG CAG AGC TTC CTG 1056 
Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser Phe Leu 

320 325 330 

GAG GTG TCG TAC CGC GTT CTA CGC CAC CTT GCC CAG CCC 1095 
Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
335 340 

: 7 

mm<D&2 : 44 

mwv>m : mm 

mmamm: mo&m ^dna 

$M8S:£:^TI3*j : sig peptide 
27.. 44 
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mm 

CTCTCCAAGC TTGAATTCCG GCCAGAATGG AGCTGACTGA ATTG 44 

mm&n : 8 

BB^JOSS : 47 
BB^JC0£J : 

: -*m 
E^j<Da«: momm ^dna 

#|»&^-rS3-^ : CDS 
23.. 47 

GTAGAGGTAC CGCGGCCGCT TACCCTTCCT GAGACAGATT CTGGGAG 47 

mm&n : 9 

mm<D&t£ : 24 

mm<om : t*& 

mmomm: momst ^dna 

*HR£^-ri3*f : CDS 
: 1. . 24 

mm 

TGAACCTCTG GGCACTGGCT CAGT 24 

mm&n : 10 

BB^OS$ : 24 
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: -*m 

E^VOSSi: 4fi<3&K ^DNA 

$HR£r^Ti2*i- : CDS 
: 1. . 24 

E*« 

GCTGCCTGCT GTGGACTTTA GCTT 

E^J#^ : 11 
mm<D&fS : 24 
E^iJOM : m& 
m<D& : -*» 

mmo&m: ^mst ^dna 

#tR&^"TE^ : CDS 
: 1. . 24 

mm 

TGTTGGAAGC TCAGGAAGAT GGCA 
: 12 

E#)©£$ : 24 

mmom : m& 
m<D& : -#« 
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*HK£^-rie*t- : CDS 

1..24 

CCTGATGCTT GTAGGAGGGT CCAC 

B3^I#^ : 13 
mm<»&i£ : 24 

mmnm : 

temomm: mo&m ^dna 

ftWL&xkT&n : CDS 
#£E&«: 1..24 

mm 

TCAAGAGTTC GTGTATCCTG TTCA 

mmtt : 14 
mm<D&t< : 24 

mmoM : &k 

fi2*J<Z>#» : 
#tR£*m2^ : CDS 
#tt&tt: 1..24 

GAATGGAACT CGTGGACTCT TTCC 24 
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m&mn : 15 
mmnm : m& 

mnomm: mo&m ^dna 
mm 

GTAAAACGAC GGCCAGT 

mm*** •. 16 
mmn&z : 17 
mmom mm. 

mmomm-. ^dna 
mm 

CAGGAAACAG CTATGAC 

mm&n : 17 

SB?iJ£>££ : 13 

mm 

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Arg 
1 5 10 

mm*** : 18 
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&m<D&-Z : 66 

mmom-. mm. 

mmonm: nbomm ^dna 

*HR£^TSE^ : CDS 

: 1. . 3 
#IR£*mB^ : CDS 
#«Effi« : 43. . 66 

TGCTCTAGAA CCGCCTCCGG AACCACCTCC AGAACCGCCA CCCCTGACGC AGAGGGTGGA 60 
CCCTCC 66 

mm&n •. 19 

E^OSS : 45 

teO&K -& J5EDN A 

*HR£^ftB^ : CDS 
: 22.. 45 

mm 

GGTTCCGGAG GCGGTTCTAG AGCACCAACA TATCGCGCCT CGAGT 45 

: 20 

mm<D&t£ : 48 
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mmomm: n&o&m ^dna 

&WL*xk?U^ : CDS 
: 28..48 

CATTCCGCGG GGTACCGCGG CCGCTCAGGG CTGGGCAAGG TGGCGTAG 48 
: 21 

Bfi^lOSS : 24 

mmnm. : mm 
m<D& : -*m 

mmomm me>&& ^dna 

*f«*^*TIB^ : CDS 
#«EffcS : 1..24 

mm 

GGCTGCTTGA GCCAACTCCA TAGC 24 

mm&^ : 22 
mmo&z : 24 
rnmoM : 
m<D& : -#ta 

E#l©»g : te<Z>&& ^DNA 
E#l©«r« : 
ftrnZmtten : CDS 
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fttE&W : 1..24 

mm 

GACCCAACTC GGGGGAGATC CCTT 24 

mm&*5 : 23 

mm<D&i£ : 57 

mmvM : mst 
me>& : -*« 

mmnmm: momm ^dna 
mm<D&m 
tomzm-r : CDS 

&&tiLW : 1. . 27 
#»£^TI2^ : CDS 
#*E&* : 28. . 57 
#8fc<&^TS3-^ : mutation 
: 25 

4$8fc£^"f"82^ : mutation 
#2E&JE : 33. . 34 

mm 

TAGACTCGAG GCGCGATATG TTGGCGCCCG CCGTACGCAG AGGGTGGACC CTCCTAC 57 

mm&n : 24 
mm<D&t< : 17 

mmvm: m/m 
mm<omm: ^y^n 
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mm 

Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Arg 
15 10 15 

m&mn 25 

mm<D&2 : 61 

mmvm : &m 

h#0>>-: mm** 

mmomm : moms. -&^dna 

^IR&^-riB^ : CDS of TPO 
fttE&m : 1..6 

4$fR£^T33-^ : linker peptide 
: 7. . 57 

*HR£r7K-riB^ : CDS of ND28 

: 58.. 61 
^WL^TUn : SplI 
fttE&W : 1. . 5 
ftm&xfrtm : Mrol 
W&tiLW. : 7. . 12 
#«£^-Ti3-^ : Mrol 

: 43.. 48 
#«<£^TSB^- : Bbel 
#«E&K : 58.. 61 
*frfR<£^T8B-^- : mutation 
#«E<fc« : 4. . 5 
BA 

GTACGGTCCG GAGGTGGCTC TGGCGGTGGT TCTGGTGGCG GCTCCGGAGG CGGTCGTGCG C 61 
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E?iJ#^ : 26 
Um<D&l£ : 53 

#m«r^TS2^ : CDS of TPO 
: 52. . 53 

#8fc£^T82-^ : linker peptide 
W&tiLW: 1..51 
^aSr^-TIS^ : SplI 
&&tiLW : 53 
♦MRSr^flB-if : Mrol 
#&ffcK : 10. . 15 
^8HSr^TfE-*t : Mrol 
: 46.. 51 

ACGACCGCCT CCGGAGCCGC CACCAGAACC ACCGCCAGAG CCACCTCCGG ACC 53 
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m # <o m m 

2. k Mi*i«3a=-JWaiH : ?»tt«r**r* 

3. M^U^^F**. E*HM»1 » 2, 3, 4, 5 *5«fctf6 l:SLt75 

5. MHIIl, 2, 3, *fcl*4B«©H'&#U^^r<©^«li<t*) 1 «© 

6. #U7^V>^U3-;^i^ #>jxfl/>^U3-j^i#> # 

S-&#a>»f3iMrc;&*> »#^5fB*CDlK<&#U^:/3 1 F. 

7. **9tK 2, 3, *fcli4E«©«^'J^H&n-Ht5DNA 

e 

8. DNA^ E^4, 5*3«fctf6 iC^bfeD N ABB^!I*^M«n*SB^I 

9. »*J!1, 2, 3, 4^^tt5l3«OiM^^U^^F£^^«i:bT 
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